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Superconducting quantum interference devices SQUIDs have yet to be effectively applied to nanoscale measurements. Here, we show that a simple bilayer deposition route, combining photolithography with focused ion beam patterning, produces high performance nanoscale SQUIDs. W e present results of noise measurements on these nanoSQUIDs which correspond to a magnetic flux sensitivity of around 0.2 µ0 /Hz1/2. This represents one of the lowest noise values achieved for a SQUID device operating above 1 K.
The detection of a single electronic spin is a very challenging step for any superconducting quantum interference device _SQUID_. It has been demonstrated1 that in order to approach the sensitivity required to detect a single spin flip, the SQUID inductance has to be minimized, implying that the SQUID loop diameter will have to be reduced to submicrometer dimensions. Reassuringly, it has also been clear for some time that the noise performance of SQUIDs may be improved not only by reducing the operating temperature but also by reducing the SQUID inductance and junction capacitance. Both of the latter routes argue for the use of smaller SQUID devices.2
Restrictions on operating ever smaller SQUIDs have arisen for several reasons. signal. In Fig. 1 , a schematic of the readout setup is shown. The SSA used has an equivalent input current noise of 10 pA/Hz1/2. By using this system, we have been able to measure the noise performance of the nanoSQUID without being affected by noise contributions from the room temperature FLL electronics. Due to its submicron loop size, the nanoSQUID is highly insensitive to magnetic background fields as is also the SSA preamplifier, on account of its gradiometric design. It was, therefore, possible to operate the nanoSQUID readout system without magnetic shielding. The frequency roll off at higher frequencies represents the result of filtering in the readout electronics.
In summary, we have described a rather straightforward technique for the production of 
